Objectives: Deep brain stimulation (DBS) of the subthalamic nucleus (STN) has been successfully used to treat both Parkinson's disease (PD) and dystonia. Local field potentials (LFPs) recorded from the STN of PD patients demonstrate prominent beta frequency band activity. It is unclear whether such activity occurs in the STN in dystonia, and, if not, whether dystonia has another distinctive neural population activity in the STN. Methods: Twelve patients with PD, and eight patients with dystonia underwent DBS electrode implantation targeting the STN. Seven dystonia patients were off medication and one was on aripiprazole and clonazepam. LFPs were recorded from the DBS electrodes in PD in the on/off medication states and in dystonia. Power spectra and temporal dynamics measured by the with Lempel-Ziv complexity of the LFPs were compared among these states. Results: Normalised power spectra and Lempel-Ziv complexity of subthalamic LFPs differed between dystonia off and PD on/off, and between PD off and on over the low frequency, beta and high gamma bands. Patients with dystonia and off medication had lower beta power but higher low frequency and high gamma power than PD. Spectral power in the low beta frequency (11-20 Hz) range was attenuated in medicated PD.
Introduction
Evidence is accruing that there is synchronised oscillatory activity in some of the basal ganglia nuclei that typically occurs in the beta frequency band in Parkinson's disease (PD) and in the theta frequency band in dystonia (López-Azcárate et al., 2010) . It has been widely reported that the local field potentials (LFPs) from the subthalamic nucleus (STN) exhibit excessive beta activity in patients with PD (Brittain and Brown, 2014) . Such activity is suppressed by treatment with levodopa and by deep brain stimulation (DBS) of the STN (Eusebio et al., 2011; Kühn et al., 2005; Whitmer et al., 2012) . Moreover, therapy induced suppression of beta levels correlates with the degree of induced clinical improvement, particularly with changes in bradykinesia and rigidity (Kühn et al., 2005; Kühn et al., 2008a; Kühn et al., 2009; Özkurt et al., 2011; Ray et al., 2008; van Wijk et al., 2016; Weinberger et al., 2006; Zaidel et al., 2010) .
